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(54) REINFORCEMENT BINDING MACHINE AND REEL USED FOR THE MACHINE 



(57) A reinforcement binding machine and a reel 
used for the machine capable of solving such a problem 
that wire comes out of the flange of the reel whereby 
wire feeding is disabled, wherein a recessed part (42A) 
is steppingly provided at the opening edge part of a cas- 
sette case (40), the flange of the cassette case (40) on 
the opening part side is formed in a large flange (55) 
having a diameter fitted to the recessed part (42A) of 
the reel (40), an engaging claw (47) for preventing the 
reel from coming out of a reel mounting shaft (43) is 
formed on the inner peripheral surface of a hub hole (51 ) 
for inserting the reel mounting shaft (43) of the reel (40) 
therein, and the engaging claw (47) and the reel mount- 
ing shaft (43) are engaged with each other so that the 
reel (41) can be rotated intermittently. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a reinforce- 
ment binding machine for fixedly binding, for example, 
reinforcing bars crossing each other with a wire and to 
a reel used for the machine and, more specifically, to a 
reinforcement binding machine in which the wire is pre- 
vented from being detached from the case when fed out 
and to a reel used for the machine. 

BACKGROUND ART 

[0002] Regarding a reinforcement binding machine, 
JP 11-104777 A, filed by the present applicant, disclos- 
es a "Brake Mechanism of Wire Reel for Reinforcing Bar 
Binding Machine". 

[0003] Fig. 25 shows this reinforcement binding ma- 
chine, in which a reel 2 around which a wire 3 is wound 
is retained at the rear of a reinforcement binding ma- 
chine 1. The wire 3 drawn out of the reel 2 is fed to the 
front portion of the reinforcement binding machine 1 by 
a wire feeding means 5, and is curled as it is fed along 
a guide 6 having an arcuately extending groove to be 
formed into a loop around reinforcing bars 7 crossing 
each other in a cross-like form. The wire 3 wound around 
the reinforcing bars 7 in a loop-like form is grasped by 
a grasping portion 4, and then the wire feeding by the 
wire feeding means 5 stops; further, a twisting hook 9 
having at its forward end a groove for holding the wire 
3 in a loop-like form approaches the wire 3, which is in- 
serted into the groove. Thereafter, the twisting hook 9 
rotates to twist the wire 3 to thereby bind the reinforcing 
bars 7, and then the wire 3 is cut by a cutting means 
provided in the grasping portion 4, which then releases 
the wire 3. 

[0004] Fig. 26 shows the reel 2 and a cassette case 
10 of the reinforcement binding machine 1. A mounting 
shaft (not shown) retaining the cassette case 10 is pro- 
vided in the reinforcement binding machine 1 , and a reel 
mounting shaft 11 protrudes from the bottom of the cas- 
sette case 10, the reel 2 being attached to the reel 
mounting shaft 1 1 . A cover member 12 can be fitted into 
an opening of the cassette case 10, whereby the reel 2 
accommodated in the cassette case 10 is prevented 
from coming out. 

DISCLOSURE OF THE INVENTION 

[0005] However, in the reinforcement binding ma- 
chine 1 , in which a pair of flanges 1 3 supporting the wire 
3 are formed on the upper and lower sides of the reel 2, 
the cassette case 10 has a draft for releasing, and the 
flanges 13 are of the same height, so that the gap A 
between the flange 1 3 on the cassette case 1 0 opening 
side and the upper portion of a peripheral wall 14 of the 
cassette case 10 can be rather large. 



[0006] Thus, when, after feeding the wire 3, the wire 
3 is pulled back in order to adjust its length according to 
the thickness of the reinforcing bars 7, the wire 3 pulled 
back is allowed to loosen without being wound again, 
5 and can enter the gap A to slip between the flange 13 
and the cover member 12. 

[0007] When the wire 3 is thus detached from the 
flange 13, the portion of the wire 3 detached from the 
flange 1 3 can be twined around the outer periphery of 
the reel mounting shaft 11, making it impossible to feed 
the wire 3. 

[0008] The present invention has been made in view 
of the above problem inthepriorart. It is an object of the 
present invention to eliminate a situation in which the 
wire is detached from the flange of the reel to make it 
impossible to perform wire feeding when the reel is per- 
mitted to rotate in both the normal and reverse direc- 
tions. 

[0009] In order to solve the above-mentioned prob- 
lem, according to Claim 1 of the present invention, there 
is provided a reinforcement binding machine in which a 
reel mounting shaft is formed in a case to be mounted 
to a binding machine main body, a ree) around which a 
reinforcement binding wire is wound is attached to the 
reel mounting shaft, and the wire is twisted after being 
wound around reinforcing bars to bind the reinforcing 
bars, the reinforcement binding machine being charac- 
terized in that there is formed at an edge of an opening 
of the case into which the reel is inserted an annular 
recess having a diameter larger than a diameter of a 
bottom portion of the case, and that the case opening 
side flange of the reel is formed as a large flange having 
a diameter allowing insertion into the recess. 
[001 0] According to Claim 2 of the present invention, 
there is provided a reel used for a reinforcement binding 
machine in which a reel mounting shaft is formed in a 
case to be mounted to a binding machine main body, 
the reel around which a reinforcement binding wire is 
wound is attached to the reel mounting shaft, and the 
wire is twisted after being wound around reinforcing bars 
to bind the reinforcing bars, the reel being characterized 
in that the case opening side flange of the reel is formed 
as a large flange having a diameter allowing insertion 
into the recess formed in the step portion of the opening 
edge. 

[0011] According to Claim 3 of the present invention, 
there is provided a reinforcement binding machine in 
which a reel mounting shaft is formed in a case to be 
mounted to a binding machine main body, a reel around 
which a reinforcement binding wire is wound is attached 
to the reel mounting shaft, and the wire is twisted after 
being wound around reinforcing bars to bind the rein- 
forcing bars, the reinforcement binding machine being 
characterized in that there is formed at an edge of an 
opening of the case into which the reel is inserted an 
annular recess having a diameter larger than a diameter 
of a bottom portion of the case, that the case opening 
side flange of the reel is formed as a large flange having 
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a diameter allowing insertion into the recess, and that 
there is formed in the inner peripheral surface of a hub 
hole into which the reel mounting shaft of the reel is in- 
serted an engagement claw for preventing detachment 
from the reel mounting shaft, there being formed in the 
outer peripheral surface of the reel mounting shaft a fit- 
ting recess allowing entry of the engagement claw. 
[0012] According to Claim 4 of the present invention, 
there is provided a reel used for a reinforcement binding 
machine in which a reel mounting shaft is formed in a 
case to be mounted to a binding machine main body, 
the reel around which a reinforcement binding wire is 
wound is attached to the reel mounting shaft, and the 
wire is twisted after being wound around reinforcing bars 
to bind the reinforcing bars, the reel being characterized 
in that the case opening side flange of the reel is formed 
as a large flange having a diameter allowing insertion 
into the recess formed in the step portion of the opening 
edge, and that there is formed in the inner peripheral 
surface of a hub hole into which the reel mounting shaft 
of the reel is inserted an engagement claw which is in- 
serted into a fitting recess formed in the outer peripheral 
surface of the reel mounting shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

Fig. 1 is a plan view of a reel used in a reinforcement 
binding machine according to a first embodiment of 
the present invention. 

Fig. 2 is a sectional view taken along the line ll-ll of 
Fig. 1. 

Fig. 3 is a bottom view of the reel of Fig. 1 . 

Fig. 4 is a sectional view taken along the line Ill-Ill 

of Fig. 3. 

Fig. 5 is a sectional view taken along the line IV-I V 
of Fig. 3. 

Fig. 6 is a sectional view of a cassette case and a 
reel according to another embodiment of the 
present invention. 

Fig. 7 is a side view of a reinforcement binding ma- 
chine according to an embodiment of the present 
invention. 

Fig. 8 is an explanatory view of a cassette case ac- 
cording to another embodiment of the present in- 
vention. 

Fig. 9 is a main-portion sectional view of Fig. 8. 
Fig. 10 is an explanatory view of a cover member 
of a cassette case according to another embodi- 
ment of the present invention. 
Fig. 11 is a main-portion sectional view of Fig. 10. 
Fig. 12 is an explanatory view of a lock means 
mounted to the cover member of Fig. 10. 
Fig. 13 is an explanatory view of an adjustment an- 
nular member mounted to the cover member of Fig. 
10. 

Fig. 14 is an explanatory view of a cover plate 



mounted to the cassette case. 
Fig. 15 is a diagram showing the construction on 
the small diameter flange side portion of a wire reel 
according to another embodiment of the present in- 

5 vention. 

Fig. 16 (a) is a diagram showing the construction of 
the large diameter flange side portion of the wire 
reel of Fig. 15, Fig. 16 (b) is an enlarged view of a 
portion for retaining a wire winding completion end 

10 portion, Fig. 1 6 (c) is an enlarged partial perspective 
view showing the construction of a wire winding 
start end portion, and Fig. 16 (d) is an explanatory 
view showing the wire winding start end portion in 
a bent state. 

15 Fig. 1 7 is a sectional view of the wire reel of Fig. 1 5 
taken along the line Ill-Ill. 

Fig. 18 is a sectional view taken along the line IV-IV 
of Fig. 15. 

Fig. 19 is a sectional view taken along the line V-V 

20 of Fig. 16. 

Fig. 20 is an explanatory view showing the con- 
struction of a portion in the vicinity of a wire insertion 
opening and a regulating recess of a flange. 
Fig. 21 is a sectional view taken along the line 

25 VII-VII of Fig. 20. 

Fig. 22 is a sectional view showing a wire reel as 
attached to a cassette case. 
Fig. 23 is a side view showing how a cassette case 
with a wire reel attached thereto is mounted to the 

30 main body of a binding machine. 

Fig. 24 is a side view of Fig. 23 with the cover mem- 
ber removed. 

Fig. 25 is a side view of a conventional reinforce- 
ment binding machine. 
35 Fig. 26 is a side view of the cassette case and the 
reel of the reinforcement binding machine of Fig. 25. 
Fig. 27 is an enlarged main-portion explanatory 
view of Fig. 22. 

40 BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] A reinforcement binding machine according to 
an embodiment of the present invention and a reel used 
therein will now be described with reference to the draw- 
45 ings. 

[0015] Fig. 7 schematically shows the construction of 
a reinforcement binding machine according to this em- 
bodiment. 

50 [Construction of the Reinforcement Binding Machine] 

[001 6] A reinforcement binding machine 20 has, in the 
lower portion of the forward end portion of a binding ma- 
chine main body 21 directed toward reinforcing bars 22, 
55 a pair of abutment plate portions 23 which are to abut 
the reinforcing bars 22, and, between the pair of abut- 
ment plate portions 23, there is arranged a twisting hook 
25 having at its forward end a wire insertion groove 24. 
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[001 7] The twisting hook 25 can be rotated by an elec- 
tric motor 26. Prior to the start of the rotation of the elec- 
tric motor 26, the twisting hook 25 is on standby at a 
position spaced apart from a wire 27, with the wire in- 
sertion groove 24 oriented so as to be parallel to the wire 
27 which is in a loop-like form, in order that the wire 27 
bent into the loop-like form may be easily inserted into 
the wire insertion groove 24. 

[001 8] The twisting hook 25 is retained by the electric 
motor 26 through the intermediation of an advancing/ 
retreating mechanism 29. The advancing/retreating 
mechanism 29 is formed, for example, by a cam mech- 
anism, and is adapted to insert the wire 27 into the wire 
insertion groove 24 of the twisting hook 25 when the 
electric motor 26 starts to rotate, causing the twisting 
hook 25 to retreat to the standby position when the ro- 
tation of the electric motor 26 is stopped. 
[0019] That is, when a trigger is pulled to start the ro- 
tation of the electric motor 26, the twisting hook 25 ex- 
tends toward the wire 27, and, after the wire 27 has been 
inserted into the wire insertion groove 24, the twisting 
hook rotates, and, by releasing the trigger 28, the hook 
stops its rotation and returns to the standby position. 
[0020] The binding machine main body 21 is 
equipped with a wire passage 30 through which the wire 
27 is passed. The wire passage 30 extends from the 
rear end portion of the binding machine main body 21 
to the guide portion 31 for curling the wire. The guide 
portion 31 is arcuately curved, and, in the guide portion 
31 , the wire passage 30 is in the form of a groove open 
on the inner side of the arc. In the portion of the wire 
passage 30 in the rear portion of the binding machine 
main body 21, there is arranged a gear 33 mounted to 
an output shaft of a motor 32. The gear 33 faces an 
opening (not shown) provided in the wire passage 30, 
and presses the wire 27 against the bottom portion of 
the wire passage 30. When the micro switch 33 is turned 
on by the trigger 28, the motor 32 rotates, making it pos- 
sible to feed the wire 27 to the front or the rear of the 
binding machine main body 21 . The normal/reverse ro- 
tation control of the motor 32 is effected by a control cir- 
cuit (not shown) contained in the binding machine main 
body 21. 

[0021 ] At the position of the wire passage 30 where it 
reaches the guide portion 31, there is arranged a wire 
grasping/cutting means 34. The wire grasping/cutting 
means 34 consists, for example, of a pair of grasping 
portions and a pair of cutting edges, the wire 27 passing 
between the pair of grasping portions and between the 
pair of cutting edges. When the feed amount of wire 27, 
based on the rotation amount of the motor 32, reaches 
a predetermined amount, the wire grasping/cutting 
means 34 grasps the end portion of the wire 27 by the 
pair of grasping portions. With the forward end portion 
of the wire 27, which is wound around the reinforcing 
bars 22 in a loop form, and the rear end portion of the 
loop being grasped by the pair of grasping portions, 
twisting is effected by the twisting hook 25 to bind the 



reinforcing bars 22, and then the pair of cutting edges 
are pressed against each other to thereby cut the wire 
27. 

[0022] In the rear end of the binding machine main 
5 body 21 , there is formed a bearing portion 35 for mount- 
ing a reel. In the bearing portion 35, a mounting shaft 
36 is provided so as to protrude. A cassette case 40 is 
detachably mounted to the mounting shaft 36. Inside the 
cassette case 40, there is mounted a reel 41 (see Figs. 
10 1 and 2). In the cassette case 40, there is formed an 
opening (not shown) through which the wire 27 is to be 
drawn out. The opening of the cassette case 40 faces 
the wire passage 30. 

[0023] Figs. 1 through 5 show an embodiment of the 
15 cassette case and the reel of the reinforcement binding 
machine. The cassette case 40 constitutes a part of the 
reinforcement binding machine 20. 

[Cassette Case] 

[0024] Figs. 1 and 2 show how the reel 41 is mounted 
in the cassette case 40. The cassette case 40 is formed 
of a plasticmaterial superior in resistance to wear and 
bending, such as polypropylene, and protruding from a 
bottom portion 44 of the cassette case 40 is a reel 
mounting shaft 43 through which the mounting shaft 36 
of the bearing portion 35 is inserted for fixation. 
[0025] The upper portion of the cassette case 40 is 
open to allow insertion of the reel 41 , and a step portion 
42 is formed in the edge portion of this opening. Fitted 
into a recess 42A on the inner side of the step portion 
42 is the outer edge portion of a large flange 55 of the 
reel 41, and the opening of the cassette case 40 is 
closed by the outer edge portion of the large flange 55, 
preventing the wire 27 from coming out of the large 
flange 55. 

[0026] The cylindrical reel mounting shaft 43, into 
which the mounting shaft 36 is inserted, protrudes from 
the bottom portion 44 of the cassette case 40, and, in 
an outer peripheral surface 45 of the reel mounting shaft 
43, there is formed a fitting recess 46 extending around 
the axis of the reel mounting shaft 43. 
[0027] In this embodiment, the fitting recess 46 is 
formed in a ring-like form in the outer peripheral surface 
of the reel mounting shaft 43. To allow the reel 41 to be 
easily attached to the cassette case 40, the fitting recess 
46 is formed at a fixed height of the reel mounting shaft 
43, and an engagement portion 48 of an engagement 
claw 47 of the reel 41 is fitted into the fitting recess 46 
so as to prevent the reel 41 from being detached from 
the cassette case 40. 

[0028] While the fitting recess 46 is formed in a ring- 
like shape with a rectangular sectional configuration, it 
is also possible to form two to eight recesses at equal 
angular intervals. When the fitting recess 46 is in a ring- 
like form, the attachment of the reel 41 is facilitated, and, 
when the fitting recess 46 is formed at a plurality of po- 
sitions spaced apart from each other, the engagement 
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claw 47, after it gets over one fitting recess 46 when the 
reel 41 rotates, is fitted into the next fitting recess 46, so 
that the reel 41 is capable of intermittent rotation to apply 
a braking action, thereby preventing entanglement of 
the wire 27 caused by the reel 41 running idle. 
[0029] Numeral 49 indicates a detent hole for fixing 
the cassette case 40 to the binding machine main body 
21 side by means of a bolt when the cassette case is 
attached to the mounting shaft 36. 

[Reel] 

[0030] Figs. 3 through 5 show the configuration of the 
reel 41. The reel 41 is formed of a plastic material su- 
perior in resistance to wear and bending, such as poly- 
propylene; the wire 27 is wound around the reel 41 and 
can be moved to the front or to the rear of the binding 
machine main body 21 through the feeding by the gear 
33. The reel 41 is capable of rotation in the normal and 
reverse directions according as the wire 27 is fed out or 
rewound. 

[0031] The reel 41 has a hub portion 41 A around 
which the wire 27 is wound, the large flange 55, and a 
small flange 50. The large flange 55 is formed so as to 
be situated on the opening side of the cassette case 40, 
and the small flange 50 is formed so as to be situated 
on thebottom 44 side of the cassette case 40. By pro- 
viding the large flange 55 on one side of the hub portion 
41 A, even if a molding draft is formed on the peripheral 
wall of the cassette case 40, the wire 27 is prevented 
from being detached since the large flange 55 closes 
the gap 56 between the peripheral wall of the cassette 
case 40 and the reel. 

[0032] At the center of the hub portion 41 A, there is 
formed a hub hole 51 into which the reel mounting shaft 
43 is inserted, and a pair of recesses 52 are formed in 
the inner peripheral surface of the hub hole 51 at posi- 
tions opposed to each other, with the engagement claw 
47 being formed in each recess 52. 
[0033] The engagement claws 47 extend toward the 
intermediate portion of the hub portion 41 A from the hub 
hole opening edge portion on the large flange 55 side; 
at the same time, they extend along the reel mounting 
shaft 43 after being raised from the recesses 52, the en- 
gagement claws having at their forward ends engage- 
ment portions 48 protruding in the direction of the center 
of the hub hole 51 . The engagement portions 48 have 
a rectangular configuration so as to be fitted into a fitting 
recess 46 of the reel mounting shaft 43. The fitting re- 
cess 46 has a rectangular sectional configuration, and 
is, as stated above, formed in a ring-like shape to sur- 
round the outer periphery of the reel mounting shaft 43; 
the fitting recess may also consist of recesses formed 
at positions spaced apart from each other. 
[0034] The engagement claws 47 are formed so as to 
be somewhat oblique toward the center of the hub hole 
51 so that an elastic force may be generated by the reel 
mounting shaft 43 when the mounting to the reel mount- 



ing shaft 43 is effected, the protrusions of the engage- 
ment portions 48 being fitted into the fitting recess 46. 
Of course, the direction in which the engagement claws 
47 extend may not be oblique. 
5 [0035] Further, the elastic force of the engagement 
claws 47 has a frictional resistance allowing the reel 41 
to rotate when the wire 27 is to be drawn out and stop- 
ping the reel 41 when the drawing-out of the wire 27 is 
canceled. Since the fitting recess 46 is formed in a ring- 
like shape, the engagement claws 47 can be attached 
to the reel mounting shaft 43 at any angle. 
[0036] In the case in which the fitting recesses 46 con- 
sist of recesses formed at intervals in the outer periphery 
of the reel mounting shaft 43, when the reel 41 rotates, 
the engagement claws 47 get over the edges of the fit- 
ting recesses 46 to be fitted again into other fitting re- 
cesses 46, so that intermittent stopping is possible when 
rotating the reel 41. Further, it is also possible to form a 
plurality of protrusions at the bottom of the ring-like fit- 
ting recess 46 along the periphery of the reel mounting 
shaft 43. 

[0037] The large flange 55 and the small flange 50 
regulate deviation in the thickness direction of the wire 
27 wound around the hub portion 41 A. Lightening is ef- 
fected as much as possible on the large and small flang- 
es 55 and 50 in order to achieve a reduction in cost and 
weight. Formed in the large flange 55 is a mounting 
groove 53 for securing the winding start end portion of 
the wire 27. 

[0038] Fig. 6 shows a cassette case and a reel ac- 
cording to another embodiment of the present invention. 
In a cassette case 60 of Fig. 6, a reel mounting shaft 61 
is formed in a cylindrical configuration, and no fitting re- 
cess is formed. Further, a reel 62 has a large flange 63 
and a small flange 64, and the large flange 63 is adapted 
to be fitted into a recess 65 formed on the opening edge 
side of the cassette case 60, thereby preventing the wire 
wound around the reel 62 from coming out of the gap 
between the large flange 63 and the inner peripheral 
portion of the cassette case 60. 
[0039] A hub hole 68 of the reel 62 is formed by a 
smooth cylindrical inner peripheral wall surface, and no 
engagement claw is provided therein. Further, a cover 
member 66 can be attached to the upper opening of the 
cassette case 60 by means of a hinge 67. Otherwise, 
the cassette case 60 and the reel 62 are of the same 
construction as the cassette case 40 and the reel 41 of 
Figs. 1 through 5, so that a redundant description there- 
of will be omitted. 

[0040] Of the reel mounting shaft, the lower portion 
on the bottom side of the cassette case 40 and the upper 
portion on the opening side of the cassette case 40 have 
different diameters, the upper portion of the reel mount- 
ing shaft 43 having a large diameter and the lower por- 
tion of the reel mounting shaft 43 having a small diam- 
eter to thereby form a step portion in the reel mounting 
shaft 43; at the same time, a recess or a protrusion for 
engagement may be formed on the outer peripheral sur- 
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face of the lower portion with a smaller diameter, and 
the engagement claws 47 of the reel 41 extend from the 
forward end side of the reel mounting shaft toward the 
lower portion with a smaller diameter, with the engage- 
ment claws 47 being hooked on the corner portion of the 
step portion and the forward end portions of the engage- 
ment claws 47 being engaged with the recess or protru- 
sion in the small diameter portion of the reel mounting 
shaft, thereby mounting the reel to the reel mounting 
shaft so as to be detachable and capable of intermittent 
rotation. 

[0041] Referring to Figs. 8 through 22, a cassette 
case and a reel according to another embodiment of the 
present invention will be described. A cassette case 70 
is formed of a plastic material superior in resistance to 
wear and bending, such as polypropylene, and, as 
shown in Figs. 8 and 9, it is composed of a bottom por- 
tion 71 and a peripheral wall 90 formed in the periphery 
of the bottom portion 71 . 

[0042] The bottom portion 71 is composed of a first 
bottom portion 72 and a second bottom portion 75 con- 
nected to a linear connecting portion 73 of the first bot- 
tom portion 72. The first bottom portion 72 is composed 
of a substantially circular base portion 76 and a trape- 
zoidal portion 77 surrounded by linear edges extending 
from the peripheral edge of the base portion 76 toward 
the connecting portion 73. The second bottomportion 75 
is formed in a substantially rectangular configuration. 
[0043] Protruding from substantially the center of the 
base portion 76 of the first bottom portion 72 is a cylin- 
drical reel mounting shaft 79 into which the mounting 
shaft 36 of the bearing portion 35 is inserted for fixation. 
Further, formed in the base portion 76 of the first bottom 
portion 72 are a first accommodating recess 80 for ac- 
commodating a small flange 1 52 which is described be- 
low and whose center is the reel mounting shaft 79 and 
a second accommodating recess 81 for accommodating 
a cover plate 132 described below. Formed around the 
first bottomportion 72 is a tapered portion 82, by means 
of which the small flange 152 of a wire reel 150 de- 
scribed below is guided into the first accommodating re- 
cess 80. 

[0044] Formed at the upper end of the reel mounting 
shaft 79 is an engagement wail 85 having a semi-circu- 
lar insertion hole 83. Further, in the first bottom portion 
72 and in the second accommodating recess 81 , there 
is formed a through-hole 86, in which an optical sensor 
87 is provided. 

[0045] A peripheral wall 90 is composed of a first pe- 
ripheral wall 91 provided in the first bottom portion 72 
and a second peripheral wall 95 provided in the second 
bottom portion 75. The first peripheral wall 91 is com- 
posed of an annular circumferential wall 92 formed at 
the peripheral edge of the base portion 76, and a first 
side wall 93 and a second side wall 94 formed at both 
linear edges of the trapezoidal portion 77; the second 
peripheral wall 95 is provided linearly at one end edge 
of the second bottom portion 75. Further, the connecting 



10 

portion 73 is provided with a partition wall 96 partitioning 
the first bottom portion 72 and the second bottom portion 
75 substantially halfway. At the upper ends of the cir- 
cumferential wall 92 and the first and second side walls 
5 93 and 94, there are formed guide protrusions (step por- 
tions) 92a, 93a, and 94a. The guide protrusion (step por- 
tion) 92a of the circumferential wall 92 has engagement 
recesses 92b and 92c. 

[0046] In the cassette case 70, an arm 97 is provided 
10 on the circumferential wall 92, and a detent hole 97a is 
formed in the arm 97. The cassette case 70 is fixedly 
mounted to the bindingmachine main body 2 1 by mount- 
ing it to the mounting shaft 36 and passing a bolt through 
the detent hole 97a to threadedly engage it with one side 
t5 of the binding machine main body 21 . Further, inthecas- 
sette case 70, the first side wall 93 has a pair of bearing 
protrusions 98. 

[0047] Formed in the cassette case 70 is an opening 
99 allowing insertion of the wire reel 150, and, further, 

20 a cover member 1 00 for closing the opening 99 is hinged 
thereto. The cover member 100 is formed of the same 
material as the cassette case 70, and, as shown in Figs. 
10 and 11 , is composed of a first cover portion 101 and 
a second cover portion 105. The first cover portion 101 

25 is composed of a substantially circular base portion 1 02 
and a trapezoidal portion 1 03. The second cover portion 
105 is formed in a substantially rectangular configura- 
tion. At the peripheral edge of the base portion 102, 
there are formed engagement protrusions 102b and 

30 1 02c to be engaged with the engagement recesses 92b 
and 92c of the circumferential wall 92. Further, a side 
wall 104 is formed at the end edge of the second cover 
portion 1 05 on the opposite side of the hinge connection 
portion described below. 

35 [0048] A guide hole 1 06 is formed substantially at the 
center of the base portion 102 of the first cover portion 
101. In the surface of the base portion 102, there is 
formed a circular recess 107 whose center is substan- 
tially the center of the guide hole 106. Further, in the 

40 surface of the base portion 102, there is formed an an- 
nular guide protrusion 1 09 whose center is substantially 
the center of the guide hole 106. On the inner surface 
of the base portion 1 02, there is provided a cylindrical 
protrusion 110 whose center is substantially the center 

45 of the guide hole 106. On the inner surface of the base 
portion 1 02, there is formed an annular guide protrusion 
108 for guiding the wire reel 150 while being in slide con- 
tact with the portion in the vicinity of the outer peripheral 
edge of the large flange 153 of the wire reel 150 de- 

50 scribed below. Further, formed on the base portion 102 
is a stopper member 102a formed by cutting it substan- 
tially in a U-shape and protruding from the surface there- 
of. A ring-like adjustment annular member 1 21 as shown 
in Fig, 13 is rotatably mounted to the annular guide pro- 

55 trusion109. 

[0049] A lock means 1 20 is provided in the recess 1 07 
of the cover member 100. As shown in Fig. 12, the lock 
means 1 20 is composed of a circular rotary portion 111, 
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finger-operated arms 1 1 2 and 1 1 3 provided at both ends 
of the rotary portion 111, and a cylindrical engagement 
shaft 1 1 5 formed substantially at the center of the rotary 
portion 111. The engagement shaft 115 is split into two, 
with one half 116 being longer than the other half 117. 
In the lower portions of the halves 116 and 117, there 
are formed lock protrusions 116a and 117a. In a still low- 
er portion of the one half 116, there is formed an en- 
gagement groove 119. On the back side of the finger- 
operated arm 113, there are formed a first engagement 
recess 123 and a second engagement recess 125. 
[0050] As shown in Fig. 22, in the lock means 1 20, the 
engagement shaft 1 1 5 is inserted into the guide hole 1 06 
of the cover member 1 00, and the lock protrusions 1 1 6a 
and 117a formed on the engagement shaft 115 are en- 
gaged with the inner surface of the base portion 102 to 
be rotatably mounted in the recess 107 of the cover 
member 100. The lock member 120 abuts the adjust- 
ment annular member 121, and is integrally connected 
to the adjustment annular member 121 by means of a 
screw or the like. Positioning is effected on the lock 
means 120 by engaging the stopper member 102a of 
the cover member 1 00 with the first engagement recess 
123 or the second engagement recess 125 of one fin- 
ger-operated arm 113. 

[0051] As shown in Fig. 13, the adjustment annular 
member 121 has first through fourth mounting portions 
121a through 1 21 d differing in wall thickness. Their wall 
thickness gradually increases in the descending order 
starting from the first mounting portion 121a, the fourth 
mounting portion 121d being the thickest. The first 
through fourth mounting portions 1 21 a through 1 21 d are 
provided in pairs opposed to each other. Further, the first 
through fourth mounting portions 121a through 121d 
have first through fourth screw holes 122a through 
122d. The lock means 120, to which the adjustment an- 
nular member 121 is connected, has trapezoidal abut- 
ment portions 118 protruding on both sides of the back 
surface of the rotary portion 111, and screw-passing 
holes 114 are provided in the abutment portions 118. In 
the lock means 120, the abutment portions 118 are 
joined to the first mounting portions 121a, which are of 
the minimum wall thickness, of the adjustment annular 
member 121, and screws are passed through the first 
screw holes 122a through the screw-passing holes 114, 
whereby the engagement shaft 115 protrudes by the 
maximum distance from the adjustment annular mem- 
ber 121. Similarly, in the lock means 120, the abutment 
portions 118 are joined to the fourth mounting portions 
121d, which are of the maximum wall thickness, of the 
adjustment annular member 121, and screws are 
passed through the fourth screw holes 1 22d through the 
screw-passing holes 114, whereby the engagement 
shaft 115 protrudes by the minimum distance from the 
adjustment annular member 1 21 . In this way, in the lock 
means 120, the protruding length of the engagement 
shaft 115 can be adjusted by the adjustment annular 
member 121. 



[0052] The cover member 100 has, at one side edge 
1 26 of the trapezoidal portion 1 03, a pair of bearing pro- 
truding members 128, which are inserted between the 
bearing protrusions 98 of the cassette case 70, and a 
5 support shaft 1 30 is inserted into the pair of bearing pro- 
truding members 1 28 and the pair of bearing protrusions 
98, the cover member 100 being mounted to the cas- 
sette case 70 so as to be capable of being opened and 
closed around the support shaft 130. Further, a coil- 
to spring-like elastic member (not shown) is wound around 
the support shaft 130, and the cover member 100 is 
urged in the opening direction by this elastic member. 
[0053] A cover plate 1 32 is rotatably accommodated 
in the second accommodating recess 81 of the cassette 
15 case 70. As shown in Fig. 14, the cover plate 132 is 
formed in a ring-like shape, and has six engagement re- 
cesses 133 through 138 arranged at equal intervals; of 
the six engagement recesses 1 33 through 1 38, arbitrary 
opposing engagement recesses 133 and 136 are 
20 formed as through-holes. The engagement recesses 
133 through 138 pass over the optical sensor 87. Fur- 
ther, there are formed slopes 133a through 138a in- 
clined toward the engagement recesses 133 through 
138. 

25 [0054] Provided at the outer peripheral edge of one 
end of the cover plate 132 is a flange 139 engaged with 
the peripheral edge of the second accommodating re- 
cess 81. The cover plate 132 is accommodated in the 
second accommodating recess 81 such that the en- 

30 gagement recesses 133 through 138 face the cover 
member 100 side, and movement in the axial direction 
of the reel mounting shaft 79 is prohibited by an elastic 
ring 140, such as a snap ring, fitted into an annular 
groove 78 formed in the reel mounting shaft 79. 

35 [0055] Next, referring to Figs. 1 5 through 21 , the wire 
reel 150 will be described. 

[0056] Fig. 1 5 is a front view of the wire reel 1 50. The 
wire reel 1 50 is formed of a plastic material, such as ABS 
resin or polyethylene, and has a pair of flanges 152 and 

40 153 on either side of a hub portion 151 around which 
the wire 27 is wound. The hub portion 151 is formed in 
a cylindrical configuration, and is integrally molded with 
the pair of flanges 152 and 153. While the hub portion 
151 is formed in a cylindrical configuration, it is also pos- 

45 sible for the hub portion to assume some other polygo- 
nal configuration. 

[0057] The pair of flanges 1 52 and 1 53 are formed as 
discs of different diameters, and the height of the small 
diameter flange 1 52 as measured from the peripheral 

50 surface of the hub portion 151 to the outer peripheral 
edge portion is set larger than the height of an unused 
wire 27 wound around the hub portion. The height of the 
large diameter flange 153 is large enough to enable the 
winding end portion 27E of the unused wire 27 to be 

55 retained without being excessively bent from the state 
in which the unused wire 27 is wound. Due to the differ- 
ence in diameter between the pair of flanges 152 and 
153 of the wire reel 150, the manner in which the wire 



7 



13 



EP 1 430 971 A1 



14 



27 is attached can be easily ascertained when attaching 
the reel to the reinforcement binding machine 20. 
[0058] Formed at the center of the hub portion 1 51 is 
an attachment hole 1 55 into which the reel mounting 
shaft 79 of the reinforcement binding machine 20 is in- 5 
serted. The edge portion of the attachment hole 1 55, 
having a large diameter due to the draft, forms a flat sur- 
face 156 which is one step lower than the flange 152, 
and six protrusions 157 are formed on the flat surface 

156. Between the adjacent protrusions 157, there are 
formed recesses 160 equipped with inner wall surfaces 
158 and 159 cocentric with the flange 152. Further, the 
protrusions 1 57 are formed on the wall portions 161 be- 
tween the adjacent recesses 1 60. On the other side of 
the hub portion 151 , there are formed six recesses 162 
into which the protrusions 157 are inserted. 
[0059] The six protrusions 157 and the six recesses 
162 are arranged such that the entire layout configura- 
tion is substantially hexagonal. The outer peripheral 
edge side inner wall surfaces 163 of the recesses 162 
are of an arcuate configuration concentric with the at- 
tachment hole 1 55, and the six protrusions 1 57 are fitted 
such that their peripheral surface portions 165 in the vi- 
cinity of the outer peripheral edge of the flange 1 53 ex- 
hibit frictional resistance to the inner wall surfaces 163, 
whereby the six protrusions 157 and the six recesses 
1 62 are joined to each other. 

[0060] That is, in this embodiment, the pair of flanges 
152 and 153 regulating movement in the thickness di- 
rection of the wire 27 wound around the hub portion 1 51 
for winding the wire 27, are raised from the hub portion 
151, and one side surface portion 1 56 of the hub portion 
151 or the other side surface portion 166 of the hub por- 
tion 151 has protrusions 157 and recesses 160 as joint 
means, whereby mutual joining is possible. 
[0061] While in this example the joint means is formed 
by the six protrusions 157 and the six recesses 160, the 
number of protrusions 157 and recesses 1 60 may be at 
least two or three. Further, instead of the protrusions 

157, it is also possible to form an arcuate protrusion ex- 
tending concentrically with the hub portion 151, the re- 
cess 160 being of a configuration which allows fitting of 
this arcuate protrusion. Further, the joint means may be 
formed by a plurality of arcuate protrusions that can be 
joined together, one being of a small diameter and the 
other of a large diameter. 

[0062] Further, in Fig. 17 the protrusions 157 are de- 
picted as thin. This is because the drawing is a sectional 
view taken along the line Ill-Ill of the wire reel 150 of Fig. 
15, and, as shown in Fig. 18, the recesses 160 and 162 
exhibit wide openings due to the draft. At the flange 1 53 
side edge portion of the attachment hole 155, there is 
formed a step portion, allowing insertion of nuts, fixation 
rings, etc. for attaching the wire reel 150 so as to prevent 
it from being detached. 

[0063] Further, as shown in Figs. 16 and 19, in the 
vicinity of the attachment hole 155 of the hub portion 
151, there is formed a cylindrical hole 168 for detecting 



the rotating position of the wire reel 1 50. In the portion 
of the reinforcement binding machine 20 which consti- 
tutes the rotation range for the hole 168, there may be 
arranged a light emitting element and a light receiving 
element, the rotation state of the wire reel 150 being 
judged by allowing the hole 168 to pass between the 
two elements. The substantially fan-shaped patterns 
formed on the outer peripheral edges of the flanges 1 52 
and 153 indicate shallow recesses 169 and 170, which 
contribute to a reduction in the wall thickness of the 
flanges 152 and 153. 

[0064] Fig. 1 6 shows the configuration of the large di- 
ameter flange 153. In the outer peripheral edge portion 
of the flange 1 53, there is formed a wire insertion open- 
ing 171 extending toward the hub portion 151. The wire 
insertion opening 171 has, at a height corresponding to 
the winding end portion 27E of the wire 27 (see Fig. 16 
(b)), a guide opening 172 extending in conformity with 
the direction in which the wire 27 wound around the hub 
portion 151 extends. Protruding from the guide opening 
172 is a holding portion 173 for holding the wire 27, and 
the protruding portion of the holding portion 173 grasps 
and retains the winding end portion 27E of the wire 27. 
[0065] Further, there is formed a groove 174 extend- 
ing from the guide opening 1 72 toward the outer periph- 
eral edge portion. The portion extending from the groove 
1 74 to the outer peripheral portion 1 75 exhibits flexibility, 
and, at the other edge of the wire insertion opening 1 71 , 
there is formed a cutout portion 176. Since the wire 27 
is guided to the outside of the flange 1 53, there is applied 
to the outer peripheral portion 175 of the groove 174 a 
force to inwardly bend it from the wire 27 to the inner 
side of the flange 1 53; however, due to the elastic force 
provided by the flexibility of the outer peripheral portion 
175, the winding end portion 27E of the wire 27 can be 
situated at and secured to the groove 1 74. 
[0066] Further, due to the provision of the cutout por- 
tion 176, the winding end portion 27E of the wire 27 un- 
dergoes no or very little bending. Further, since it is re- 
tained inside the groove 1 74, the winding end portion 
27E of the wire 27 can be retained at the edge portion 
of the holding portion 1 73 without being bent in the radial 
direction of the reel at the height at which the wire 27 is 
wound. 

[0067] In this way, the winding end portion 27E of the 
wire 27 is not bent, so that, when the wire 27 is to be 
passed into the wire guiding mechanism of the wire 
binding machine, the winding end portion 27E of the wire 
27 is detached from the holding portion 1 73 and the wire 
insertion opening 171 , and the winding end portion 27E 
of the wire 27 can be passed as it is into the wire guiding 
mechanism of the wire binding machine, so that there 
is no need to take the trouble of rectifying bending. 
[0068] The wire insertion opening 171 is also used 
when, after inserting the winding start end portion 27S 
of the wire 27 into the recess 177 (see Figs. 16 (c) and 
16 (d)) as the forward end insertion portion of the hub 
portion 1 51 , the winding end portion is guided to the cir- 
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cumferential surface of the hub portion 1 51 between the 
flanges 152 and 153 astride the hub portion 151. The 
recess 177 into which the winding start end portion 27S 
is inserted is formed in the flange 153 side surface of 
the hub portion 151, and there is provided a support wall 
surface 1 79 for supporting the winding start end portion 
27S. Further, in the side portion of the hub portion 151 , 
there is formed a regulating recess 180 into which the 
winding start end portion 27S is inserted to regulate its 
movement. 

[0069] When winding the wire 27, the winding start 
end portion 27S of the wire 27 is inserted into the forward 
end insertion portion 1 77, and the winding start end por- 
tion 27S is bent between the flanges 152 and 153 
through the regulating recess 180 provided in the side 
wall portion of the hub portion 151, and the winding of 
the wire 27 around the peripheral surface of the hub por- 
tion 151 is started in this state, whereby if a large force 
F in the winding direction is applied to the wire 27, the 
tensile force F can be received by the edge portion of 
the wire insertion opening 171. 
[0070] Further, in the vicinity of the regulating recess 
180, the winding start end portion 27S of the wire 27 is 
repeatedly bent by 90 degrees corresponding to the wall 
thickness of the flange 1 53 and the wall thickness of the 
hub portion 151, from the state in which it extends in the 
direction parallel to the flange 152 (the X-direction) to 
states in which it extends in a direction perpendicular to 
the flange 153 (the Y-direction), in a direction in which 
the regulating recess 1 80 extends (the Z-direction), and, 
further, in the X-direction, so that a large force is re- 
quired to extend this portion in a linear form. Further, 
since the recess 1 77 supports the inserted portion by 
the support wall surface 179, there are many portions 
which support the tensile force F, and the wire 27 is not 
easily pulled out by the force with which the wire binding 
machine pulls the wire 27. 

[0071] Thus, if, in the reinforcement binding machine 
20, the reel repeatedly rotates in the normal and reverse 
directions, movement of the winding start end 27S of the 
wire 27 in the circumferential direction of the reel is reg- 
ulated by the regulating recess 180, so that the winding 
start end portion 27S of the wire 27 gradually loosens 
from the insertion portion, whereby its detachment is 
prevented. 

[0072] Due to this arrangement, if the amount of wire 
27 remaining on the reel has been reduced during rein- 
forcement binding operation by the reinforcement bind- 
ing machine 20, it is possible to prevent the bent portion 
of the winding start end portion 27S from being detached 
from the reel to cause clogging in the wire guide mech- 
anism of the wire binding machine. Thus, during rein- 
forcement binding operation, it is possible to avoid a sit- 
uation in which the operation stagnates due to clogging 
of the wire 27. 

[0073] In this embodiment, the opposing protrusions 
157A and 157B of the wire reel 150 have different 
heights. That is, the protrusions 157 consist of the high 



protrusions 1 57A and the low protrusions 1 57B that are 
alternately arranged. At the upper end of each of the 
protrusions 157A and 157B, there is formed a gently 
curved recess 1 57C. 
5 [0074] As shown in Fig. 22, the wire reel 150 is ac- 
commodated from the small flange 152 into the cassette 
case 70 by inserting the reel mounting shaft 79 of the 
cassette case 70 into the attachment hole 155. The pro- 
trusions 157 are engaged with the engagement recess- 
to es 1 33 through 1 38 of the cover plate 1 32. 

[0075] Of the protrusions 157 engaged with the en- 
gagement recesses 133 and 136, the high protrusion 
157A and the low protrusion 157B are opposed to each 
other, and the engagement recesses 133 and 136 are 
formed as through-holes, so that the optical sensor 87 
can detect the high protrusion 157A and the low protru- 
sion 157B. The optical sensor 87 is composed of a light 
emitting element and a light receiving element, and, as 
stated above, the upper ends of the protrusions 157 are 
formed as curved recesses 157C, so that the light emit- 
ted from the light emitting element is collected on the 
light receiving element, making it possible to reliably de- 
tect the protrusions 1 57. 

[0076] The small flange 152 is accommodated in the 
first accommodating recess 80 by fitting. The gap be- 
tween the outer periphery of the small flange 152 and 
the inner periphery of the first accommodating recess 
80 is smaller than the diameter of the wire 27, so that 
there is no fear of the wire 27 coming out of this gap. 
The large flange 153, the outer diameter of which is 
formed so as to be larger than the inner diameter of the 
circumferential wall 92 of the cassette case 70, is 
brought into slide contact with the upper end of the cir- 
cumferential wall 92 without being accommodated in the 
cassette case 70. 

[0077] When the cover member 1 00 is closed around 
the support shaft 1 30 against the resilience of the elastic 
member 1 31 , the forward end of the reel mounting shaft 
79 of the cassette case 70 is fitted into a cylindrical pro- 
trusion 110, and is fitted into a fitting recess 154 formed 
in the hub portion 151 of the wire reel 150. Further, the 
one half 116 of the engagement shaft 115 of the lock 
member 120 is inserted into the insertion hole 83 of the 
reel mounting shaft 79, and the rotary portion 111 is ro- 
tated by hooking the finger on the finger-operated arms 
112, 113; when the stopper member 102a of the cover 
member 100 is engaged with the second engagement 
recess 125, the engagement groove 119 of the one half 
116 is engaged with the engagement wall 85 of the reel 
mounting shaft 79, and the cover member 100 is locked 
to the cassette case 70. 

[0078] When the rotary portion 111 is rotated to en- 
gage the stopper 102a of the cover member 100 with 
the first engagement recess 123, the engagement 
groove 119 of the one half 116 is detached from the en- 
gagement wall 85 of the reel mounting shaft 79, and the 
cover 100 is automatically opened by the elasticity of 
the elastic member 1 31 . As stated above, when the cov- 
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er member 100 is locked to the cassette case 70, the 
guide protrusion 108 of the first cover portion 101 is 
brought into slide contact with the side surface in the 
vicinity of the outer peripheral edge of the large flange 
1 53 of the wire reel 1 50, thereby regulating axial move- 5 
ment of the hub portion 151 of the wire reel 150. 
[0079] As stated above, the lock means 120 can ad- 
just the protruding length of the engagement shaft 115 
by the adjustment annular member 121, so that, as 
shown in Fig. 27, it is possible to change the distance a 10 
between the guide protrusion 1 08 of the cover member 
100 and the upper end of the circumferential wall 92 of 
the cassette case 70. When the protruding length of the 
engagement shaft 115 of the lock means 120 is in- 
creased, the above distance a is increased; when the 15 
protruding length of the engagement shaft 115 is re- 
duced, the above distance a is reduced. Thus, in this 
embodiment, the wall thickness of the adjustment annu- 
lar member 121 is of four kinds, ranging from the first 
mounting portion 121a to the fourth mounting portion 20 
121d, so that it is possible to adjust the above distance 
a in four stages; the number of stages, however, is not 
limited to this; it may also be more than or less than four. 
[0080] As shown in Figs. 22 and 27, the large flange 
1 53 of the wire reel 1 50 is arranged between the guide 25 
protrusion 108 of the cover member 100 and the upper 
end of the circumferential wall 92 of the cassette case 
70, and is held between the guide protrusion 108 and 
the upper end of the circumferential wall 92. For the wire 
reel 150 to properly rotate, it is necessary for the large 30 
flange 153 to be pressurized by the pressurizing force 
due to the cover member 1 00, which is within a prede- 
termined range. 

[0081] The pressurizing force the large flange 153 re- 
ceives differs according to the distance a; when the dis- 35 
tance a is small, the pressurizing force is large, and, 
when the distance a is large, the pressurizing force is 
small. When the pressurizing force is large, the resist- 
ance the large flange 153 receives is large, making it 
difficult for the wire reel 1 50 to rotate. When the pressu- <o 
rizing force is small, the large flange 153 rattles within 
the range of the distance a, and a gap is generated be- 
tween the large flange 1 53 and the upper end of the cir- 
cumferential wall 92; when the wire 27 is caught in this 
gap or detached from this gap, it becomes impossible 45 
for the wire reel 1 50 to rotate properly. 
[0082] In this way, depending on the distance a, the 
pressurizing force fluctuates, and, when this pressuriz- 
ing force is not appropriate, there occurs a malfunction, 
such as defective feed/return of the wire 27. The dis- 50 
tance a is defined by the gap formed when the cover 
member 100 is closed on the cassette case 70 and 
locked by the lock means 120; while it is desirable for 
the distance to be fixed, due to the production tolerance 
of each component, the distance may not be fixed at the 55 
time of assembly. 

[0083] In this embodiment, the lock means 120 is 
equipped with an adjustment annular member 121 hav- 



ing the first through fourth mounting portions 121a 
through 121d differing in wall thickness, and the adjust- 
ment annular member 1 21 is rotated to fix by screws the 
lock means 120 to appropriate mounting portions in the 
first through fourth mounting portions 121a through 
121 d of the adjustment annular member 121, thereby 
making it possible to adjust the protruding length of the 
engagement shaft 115 and to set the distance a, so that 
even when the distance a is improper due to the pro- 
duction tolerance of each component, it is possible to 
adjust the distance a to an appropriate one. Thus, it is 
possible, for example, to properly adjust the pressuriz- 
ing force with which the cover member 100 is pressed 
against the wire reel 150, thus making it possible to se- 
cure a pressurizing force within the above-mentioned 
predetermined range. 

[0084] While the distance a fluctuates by rotating the 
adjustment annular member 121, the cover member 
100 is prevented from being fastened to the cassette 
case 70 with a degree of tightness in excess of a fixed 
level through engagement between the engagement re- 
cesses 92c and 92b of the cassette case 70 and the 
engagement protrusions 102c and 102b of the cover 
member 100. Further, while in the above-described 
case the distance a cannot be adjusted to a proper one 
due to the production tolerance of the cassette case 70, 
the cover member 100, and the lock means 120, varia- 
tion in the width of the wire reel 150 can also be ab- 
sorbed by adjusting the distance a, thus making it pos- 
sible to secure a proper pressurizing force within a pre- 
determined range to thereby prevent defective feed/re- 
turn of the wire reel 1 50. 

[0085] As described above, the lock device is mount- 
ed to the opening/closing member (the cover member 
100) provided on the main body (the cassette case 70) 
so as to be capable of opening and closing, and is com- 
posed of the lock means 120 and the adjustment annu- 
lar member 121, the lock means 120 having the rotary 
portion 111 and the engagement shaft 115 formed on 
the rotary portion 111, the adjustment annular member 
121 having a plurality of mounting portions 121a through 
1 21 d differing in wall thickness rotatably mounted on the 
engagement shaft 115. The lock means 120 is capable 
of being mounted to the mounting portions 121a through 
121d. When the lock device is mounted to the opening/ 
closing member (the cover member 100), the engage- 
ment shaft 115 engagedwiththemainbody (the cassette 
case 70) protrudes from the opening/closing member 
(the cover member 100), and the mounting portion to 
which the lock means 120 of the adjustment annular 
member 121 is mounted is selected, whereby it is pos- 
sible to adjust the protruding length of the engagement 
shaft 115. 

[0086] The cover member 1 00 is fit-engaged with the 
inner side of the guide protrusions (step portions) 92a 
through 94a of the cassette case 70, and the engage- 
ment protrusions 102b and 102c are engaged with the 
engagement recesses 92band 92c formed in the guide 
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protrusion 92a of the circumferential wall 92 for position- 
ing, the side wall 104 of the second cover portion 105 
being joined to the other end edge of the second bottom 
portion 75 of the cassette case 70 to make it possible to 
completely cover the cassette case 70. 
[0087] As described above, the cassette case 70 ac- 
commodating the wire reel 150 is mounted, by means 
of bolts or the like, to the reinforcement binding machine 
20 of the configuration as shown in Figs. 23 and 24. As 
stated above, of the wire reel 150, the small flange 152 
is fitted into the first accommodating recess 80, and the 
large flange 153 is brought into slide contact with the 
upper end of the circumferential wall 92 of the cassette 
case 70, so that if the wire 27 is drawn out or drawn back 
by the gear 33, there is no fear of the wire 27 being de- 
tached from the small flange 152 and the large flange 
153. Further, due to the difference in outer diameter be- 
tween the large flange 1 53 and the small flange 1 52, the 
accommodating space 88 is secured, and the accom- 
modating space 88 accommodates the deflection of the 
wire 27 generated when the wire 27 is drawn back. The 
rotating condition of the wire reel 150 is judged by de- 
tecting the higher protrusion 1 57A and the lower protru- 
sion 1 57B by the optical sensor 87. 
[0088] While in the above-described embodiment the 
large flange 153 of the wire reel 150 is not accommo- 
dated in the cassette case 70 but is in slide contact with 
the upper end of the circumferential wall 92, it is also 
possible for the outer diameter of the large flange 153 
to be such that it can be accommodated in the cassette 
case 70 and that the gap between it and the circumfer- 
ential wall 92 of the cassette case 70 is smaller than the 
diameter of the wire 27. Also when the outer diameter 
of the large flange 1 53 is determined in this way, the 
above accommodating space 88 is secured due to the 
difference in outer diameter between the large flange 
1 53 and the small flange 1 52, and there is no fear of the 
wire 27 being detached from the small flange 152 and 
the large flange 153. 

[Effect of the Invention] 

[0089] In the reinforcement binding machine accord- 
ing to Claims 1 and 3 and the reel according to Claims 
2 and 4 of the present invention, the large flange of the 
reel is fitted into the recess formed in the step portion of 
the opening edge of the case, and the engagement claw 
formed on the inner peripheral surface of the hub hole 
of the reel and the reel mounting shaft are engaged with 
each other so as to regulate movement of the reel in the 
direction of the reel mounting shaft, so that if the outer 
peripheral portion of the case is formed so as to diverge 
toward the outside of the case due to the draft, there is 
no gap between the large flange and the opening edge 
portion of the case, thus preventing the wire wound 
around the reel from getting over the large flange to be 
detached therefrom and preventing the wire from being 
wound around the reel mounting shaft to make it impos- 



sible for the reel to rotate. 

[Description of Reference Numerals] 

5 [0090] A, gap; 1 , reinforcement binding machine; 2, 
reel; 3, wire; 4, grasping portion; 5, wire feeding means; 
6, guide; 7, reinforcing bar; 9, twisting hook; 10, cassette 
case; 11, reel mounting shaft; 12, cover member; 13, 
flange; 14, peripheral wall; 20, reinforcement binding 
machine; 21, binding machine main body; 22, reinforc- 
ing bar; 23, abutment plate portion; 24, wire insertion 
groove; 25, twisting hook; 26, electric motor; 27, wire; 
28, trigger; 29, advancing/retreating mechanism; 30, 
wirepassage: 31 , guide portion; 32, motor; 33, gear; 34, 
wire grasping/cutting means; 35, bearing portion; 36, 
mounting shaft; 38, micro switch; 40, cassette case; 41 , 
reel; 41 A, hub portion; 42, step portion; 42A, recess; 43, 
reel mounting shaft; 44, bottom portion; 45, outer pe- 
ripheral surface; 46, fitting recess; 47, engagement 
claw; 48, engagement portion; 49, detent hole; 50, small 
flange; 51, hub hole; 52, recess; 53, mounting groove; 
55, large flange; 56, gap; 60, cassette case; 61, reel 
mounting shaft; 62, reel; 63, large flange; 64, small 
flange; 65, recess; 66, cover member; 67, hinge; 68, hub 
hole; 70, cassette case; 71 , bottom portion; 72, first bot- 
tom portion; 73, connecting portion; 75, secondbot- 
tomportion; 76, baseportion; 77, trapezoidal portion; 78, 
annular groove; 79, reel mounting shaft; 80, first accom- 
modating recess; 81, second accommodating recess; 
82, tapered portion; 83, insertion hole; 85, engagement 
wall; 86, through-hole; 87, optical sensor; 88, accom- 
modating space; 90, peripheral wall; 91 , first peripheral 
wall; 92, annular circumferential wall; 92a, guide protru- 
sion (step portion); 92b, engagement recess; 92c, en- 
gagement recess; 93, first side wall; 93a, guide protru- 
sion (step portion); 94, second side wall; 94a, guide pro- 
trusion (step portion) ; 95, second peripheral wall; 96, 
partition wall; 97, arm; 97a, detent hole; 98, bearing pro- 
trusion; 99, opening; 100, cover member; 101, first cov- 
er portion; 102, base portion; 102a, stopper member; 
102b, engagement protrusion; 102c, engagement pro- 
trusion; 103, trapezoidal portion; 104, side wall; 105, 
second cover portion; 1 06, guide hole; 1 07, recess; 1 08, 
guide protrusion; 109, guide protrusion; 110, cylindrical 
protrusion; 111 , circular rotary portion; 112, finger-oper- 
ated arm; 113, finger-operated arm; 114, screw-passing 
hole; 115, engagement shaft; 116, half; 116a, lock pro- 
trusion; 117, half; 117a, lockprotrusion; 118, abutment 
portion; 119, engagement groove; 120, lock means; 
121, adjustment annular member; 121a, first mounting 
portion; 121b, second mounting portion; 121c, third 
mounting portion; 121d, fourth mounting portion; 122a, 
first screw hole; 122b, second screw hole; 122c, third 
screw hole; 122d, fourth screw hole; 123, first engage- 
ment recess; 125, second engagement recess; 126, 
side edge; 128, bearing protruding member; 130, sup- 
port shaft; 131, elastic member; 132, cover plate; 133, 
engagement recess; 133a, slope; 134, engagement re- 
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cess; 134a, slope; 135, engagement recess; 135a, 
slope; 136, engagement recess; 136a, slope; 137, en- 
gagement recess; 137a, slope, 138, engagement re- 
cess; 138a, slope; 139, flange; 140, elastic ring; 150, 
wire reel; 1 51 , hub portion; 1 52, small flange; 1 53, large 5 
flange; 154, fitting recess; 155, attachment hole; 156, 
flat surface; 157, protrusion; 157A, protrusion; 157B, 
protrusion; 157C, recess; 158, inner wall surface; 159, 
inner wall surface; 160, recess; 161, wall portion; 162, 
recess; 163, inner wall surface; 165, peripheral surface 10 
portion; 166, other side surface portion; 168, hole; 169, 
recess; 170, recess; 171, wire insertion opening; 172, 
guide opening; 173, holding portion; 174, groove; 175, 
outer peripheral portion; 176, cutout portion; 177, recess 
(forward end insertion portion); 179, support wall sur- 15 
face; and 1 80, regulating recess. 

INDUSTRIAL APPLICABILITY 

[0091] The present invention pertains to techniques 20 
relating to a reinforcement binding machine in which a 
situation is eliminated where the wire is detached from 
the flange of the reel to make it impossible to perform 
wire feeding, and a reel used for the machine. 



Claims 

1. A reinforcement binding machine in which a reel 
mounting shaft is formed in a case to be mounted 30 
to a binding machine main body, a reel around 
which a reinforcement binding wire is wound is at- 
tached to the reel mounting shaft, and the wire is 
twisted after being wound around reinforcing bars 

to bind the reinforcing bars, wherein there is formed 35 
at an edge of an opening of the case into which the 
reel is inserted an annular recess having a diameter 
larger than a diameter of a bottom portion of the 
case, and wherein the case opening side flange of 
the reel is formed as a large flange having a diam- 40 
eter allowing insertion into the recess. 

2. A reel used for a reinforcement binding machine in 
which a reel mounting shaft is formed in a case to 

be mounted to a binding machine main body, the 45 
reel around which a reinforcement binding wire is 
wound is attached to the reel mounting shaft, and 
the wire is twisted after being wound around rein- 
forcing bars to bind the reinforcing bars, wherein the 
case opening side flange of the reel is formed as a 50 
large flange having a diameter allowing insertion in- 
to the recess formed in the step portion of the open- 
ing edge. 

3. A reinforcement binding machine in which a reel 55 
mounting shaft is formed in a case to be mounted 

to a binding machine main body, a reel around 
which a reinforcement binding wire is wound is at- 
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tached to the reel mounting shaft, and the wire is 
twisted after being wound around reinforcing bars 
to bind the reinforcing bars, wherein there is formed 
at an edge of an opening of the case into which the 
reel is inserted an annular recess having a diameter 
larger than a diameter of a bottom portion of the 
case, wherein the case opening side flange of the 
reel is formed as a large flange having a diameter 
allowing insertion into the recess, and wherein there 
is formed in the inner peripheral surface of a hub 
hole into which the reel mounting shaft of the reel 
is inserted an engagement claw for preventing de- 
tachment from the reel mounting shaft, there being 
formed in the outer peripheral surface of the reel 
mounting shaft a fitting recess allowing entry of the 
engagement claw. 

4. A reel used for a reinforcement binding machine in 
which a reel mounting shaft is formed in a case to 
be mounted to a binding machine main body, the 
reel around which a reinforcement binding wire is 
wound is attached to the reel mounting shaft, and 
the wire is twisted after being wound around rein- 
forcing bars to bind the reinforcing bars, wherein the 
case opening side flange of the reel is formed as a 
large flange having a diameter allowing insertion in- 
to the recess formed in the step portion of the open- 
ing edge, and wherein there is formed in the inner 
peripheral surface of a hub hole into which the reel 
mounting shaft of the reel is inserted an engage- 
ment claw which is inserted into a fitting recess 
formed in the outer peripheral surface of the reel 
mounting shaft. 
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Fig. 2 
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Fig. 4 
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Fig. 5 




17 



EP 1 430 971 A1 



Fig. 6 
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Fig. 8 
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Fig. 10 
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Fig. 12 
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Fig. 13 
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Fig. 14 
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Fig. 17 
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Fig. 18 
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Fig. 19 
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Fig. 20 
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Fig. 24 
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